
A \low k interlevel dielectric layer fabrication method 

comprising: 

providing a su'^strate having integrated circuitry at least partially 
''formed thereon; 

forming an oxide comprising interlevel dielectric layer comprising 
carbon and having a dielectric constant no greater than 3.5 over said 
substrate; and 

after forming the carbon comprising dielectric layer, exposing it to 



a plasma comprising oxygen effectiv^e to reduce the dielectric constant 

to below what it was prior to said exposing. 

\ 




: — ^ ^^_24 — ^ -T-he^method^of4c'laimfc\14wherein the-exposin^^^ 

increase stability, of the dielect^c constant to variation from what it was 
prior to the exposing; 




3. } The method of claim 1 comprising exposing the carbon 



comprising dielectric layer pc/ a plasma comprising oxygen effective to 
reduce the dielectric constant fo at least 15% below what it was prior 
to said exposing. 



A 



A, The method of olaiml 1 \yherein the oxygen comprising 

rt (derive 



plasma is at least in part Merix^ed from 
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-The — method—of— claim— 1^ — ^wherein— the — oxygen„comprising 
plasma is at least in part derived from O^. 




The method of claim 1 wherein the oxygen comprising 



plasma is at least iik part derived from N2O. 



The method \f claim 1 wherein the oxygen comprising 



plasma is at least in part dterived from NO^. 



The method of claim 1 wherein the dielectric layer 

w 



comprising carbons is formed by dIfVmical vapor deposition in a chamber, 
the exposing^ occurring^ * within? the - chamber without removing the 
substrate/^ftwnfTth 




The method of claim /5 wherein the chemical : vapor 



deposition is plasma enhanced. 



yk(f^ The method of clairry^l wherein th\ temperature during the 
exposing is always less than or /equal to 550 



The method of claim ^l,..^^^vhier^^^^^^ the \plasma exposing is 
ineffective to appreciably etch the interlevel dielectr\ layer. 
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-The-method~of--claim_^l^wherein_the_dieleGtric„la-ye^^r^ 



to the exposing comprises, silicon bonded to organic material. 



Theymethod of claim 1 wherein the dielectric layer subjected 
to the exposing comprises silicon atoms ^bonded to both organic material 
and nitrogen. 



The method 

GH3 group. 




The method 



to the exposing comprises > 




wherein the carbon is present as a 



rein the dielectric layer subjected 




The method _of claim 1 whereiii^he dielectric layer subjected 
to the exposing comprises (CH3)^SiOy which remains^ as (CH3)j^SiOy 
after the exposing. 



yi . The meth^j^of claim 1 wherein the dielectric layer subjected 




to the exposing coasts/essentially of (CH3)^SiO^ 
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—Vs. — Jrhe^memod_of^claim_l^wherein-„the_diek 



to the exposing comprises (CH3)^SiOy which remains as (CH3)^SiOy 
after the exposing, ano^ wherein the exposing comprises at least 20 
seconds. 



/7> 

The method of clfmn I nhere in a whole of the dielectric 
layer subjected to the exposing^^^^^not'l^^ from one base 



chemistry to another by the exposing. 

- A 

■ /ft- \ \ 

The method of claim I wherein the dielectric^layer subjected 
to the exposing comprises silicon bo^n ded^ to^rganic material, a- whole 



of the dielectric^ layers subjected fetotthe ^.exMsing is not transformed from 



-one— base -chemistryH-to- r^anotheri^-by -fe^the^exposi^^ 



comprises at least 20 seconds. 




The method of claim 1 wherein the dielectric layer subjected 

\ 

to the' exposing comprises silicon bonded to organic material, a whole 
of the dielectric layer subjected to the exposing is not transformed from 
one base chemistry to another by the exposing, \and the exposing 
comprises at least 40 seconds. 
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The method of claim 1 wherein the d i electric la yer subjected 
to the exposing comprises silicon bonded to organic material, a whole 



i|ig^( 



of the dielectric lavver subjected to the exposing is not transformed from 
one base chemistry ro^^ another by the exposmg, and the exposing 
comprises at least 60 seccmds. 




The method of claun n^efg^in^he dielectric layer subjected 
to the exposing comprises silicoii^ bonded to organic material, a whole 



of the dielectric layer subjected^ to the e?kposing is not transformed from 

t \ 

one base chemistry to another by the ^exposing, and the exposing 
comprises at least 80 seconds 




Th^methadLofizClaimfclt^herein^the-^ dielectric- laye 



to the exposing comprises silicon bonded to organic material, a i whole 
of: the dielectric, layer ;Subjected:^to the exposing^ is n%7 transformed >'fromi 

■ V ' ■ ■ • 

one base chemistry to another by the exposing, a;nd the exposing 
comprises at least 100 seconds. 

The method of claim 1 wherein the majority o-f the carbon 





present in the dielectric layer is in the form of methyl \groups, and 
wherein the methyl groups comprise from 10% to about 50^ of the 
dielectric layer (mole percent) before and after the exposing.! 
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— '^^^J>f^t. A low k inter IcA^l dielectric layer fabrication method 

comprising: 

providing a substrate paving integrated circuitry at least partially 
formed thereon; 

in a chamber, plasma enhanced chemical vapor depositing an 
interlevel dielectric layer comprising -c a - F b on - and having a dielectric 
constant no greater t^an 3.5 over said substrate at subatmospheric 
pressure; and 

after forming tHe e«*hoj(i--Gom^risffig- dielectric layer, exposing it to 
a plasma comprising oxygen at a subatmospheric pressure effective to 
reduce the dielectric constant by at least 10% below what it was prior 
to said exposing;,lmeiexppsing|:accurrih 

-from — ^the- :chamber^^betwe:enMthe-^depGsiting^^^ — exposing,— and- 

pressure within the chamber being maintained at subatmospheric between 
the depositing and* the exposingrr^ 




The method of cla|m 3^ wherein at least two precursors are 



fed to the chamber during^ the >|depositing, one of the precursors 



comprising oxygen, the exposing^comprising substantially ceasing feeding 



another of the precursors 



bile feeding the^one, and maintaining plasma 



conditions within the chamber^omThe depositing through the exposing. 
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The method. _Qf _.c la im„^3.*4_\yhe.r.e.in the plasma enhanced 



chemic^ vapor depositing comprises feeding \a methyl silane to the 
chamber. 



i 




Th€% method of claim ^ wherein the dielectric layer 
comprises silicon bonded to organic material. 



2^' 



jM The metmjd of ^Ififfi^/J^" wherein the dielectric layer 

^ ■ ■ \ / ^ ^ • 

comprises silicon atoms bonded to both organic material and nitrogen. 




The methOid of ^aim^^ i wherein the oxygen comprising 
plasnja is att leasts in%|) art a^defi^d *^^ ii " 



The method of claim%3C wherein the oxygen comprising 

■• ■ - ' 1- ■ ■ ■ ' 

plasma is at least in part derived from O3. 



The method of claim 
plasma is at least in part derived 

m 




rein the oxygen comprising 
O. 



The inethod of claim 3^ wherdin the oxygen comprising 
plasma is at least in part derived from NO^^. 
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_The — mVthod oL^claim 34. wherein-„the dieleGtric_»layer 



subjected tov the e^o^ing comprises (CH3)^SiOy. 





The %method of claim 



V 



wherein the dielectric layer 



subjected to the ^^posing -comprises (CH3)^SiOy which remains as 

(CHo)YSiO^ after the\exposing. 

^ ^ y \ 



The methods 4of claim 




wherein the dielectric layer 



subjected to the exposing consists essentially of (CH5)^SiO . 




The method^ Q.f^ cla im- 



wherein the dielectric layer 



subjected to i thej ^ exppsingf icomp^i^ises . (CH3)^SiOy which remains^ as 
-(eH3-)jSi0~a^^ 
least 20 seconds. 



^. . . The method of claim ^34^ wheVein a whole of the dielectric 

\ 

layer subjected to the exposing is -not transformed from one base 



chemistry to another by the exposing. 
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— — The method of_claim_^^wherein the_dielectric__layer 



subjected tk the exposing comprises silicon bonded to organic material, 
a whole of the dielectric layer subjected to the exposing is nbt 
transformed from\one base chemistry to another by the exposing, and 
the exposing compmses at least 20 seconds. 



The method of claim 



wherein the dielectric layer 



subjected to the exposing^omprises silicon bonded to organic material, 
a whole of the dielectric^ layer subje^i^ted to the exposing is not 
transformed from one-base chemistry to another by the exposing, and 
the exposing comprises at 16astM0 seconds 



T^heP-methodr^ol^cla ihi-%-3^^^^ 



subjected to the exposing comprise s~^silicon bonded to organic material. 



a whole of the dielectric layer subjected- to the exposing^is not 
transformed from one base , chemistry t^^nother by the exposing, and 
the exposing comprises at least 60. seconds^. 



The method of claim -3^wherein tlje majority of the carbon 
present in the dielectric layer is in the forn^^f methyl groups, and 
wherein the methyl groups comprise from 10% \to about 50% of the 
dielectric layer (mole percent) before and after ttiie exposing. 
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— —^2^ — A — low — k — interlevel^dieleGtric layer fabrication^ methad 



comprising: 

providing a substrate having integrated circuitry at least partially 
formed thereo\ 

\ • 

forming a nitride comprising interlevel dielectric layer -comprising 
carbon and having\a dielectric constant no greater than 8.0 over said 
substrate; and 

^ after forming the carbon comprising dielectric layer, exposing it to 
a plasma comprising nitrogen effective to reduce the dielectric constant 
to below what it was prior 7to\ said exposing. 

27: Xhei; methods o&Lclaim; 26;^; wherein the nitrogen comprising 
-plasma- is--at---le as t^-innp arte — 



28. The method of claim' 26 Ayherein the nitrogen^^ 
plasma is at least in part derived from NH^. 



29. The method of clahn 26 wherein the nitrogen comprising 
plasma is at least in part derived from N2H4\ 

\ 

30. The method of claim 26 wherein the \nitrogen comprising 
plasma is at least in part derived from N2O. 
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3L \ The method of claim 26 wherein the nitro gen comprising 



plasma is atMeast in part derived from NO^. 



32. The method of claim 26 wherein the dielectric layer 
comprising carbon is/tOTmed-by^^^^c^ -vapor deposition in a chamber, 

A 

the /exposing occurring within the chamber without removing the 
substrate from the chamber betweenithe forming: and the exposing. 



33. The method of clai^ 26 wherein the carbon is present as 
a CH3 group. 
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52. \ A low k interlevel d ielectric ^layer_„fabricatioii__method 



comprising: 

providingv a substrate having integrated circuitry at least partially 
formed thereon; 

forming an interlevel dielectric layer comprising a compound having 
silicon bonded to both nitrogen and an organic material and having a 
dielectric constant no^greater than 8.0 over said substrate; and 

after forming the\ dielectric layer, exposing it to a plasma 
comprising nitrogen effective to reduce the dielectric constant to below 
what it was prior to said exposing. 




53. The .^methodvi. of .i.clpm^^ xomp exposing the ^ dielectric 

xlayer^to . a „plksmaucomprisinginitrogeniieffective^^ 
constant to at least 15% below what it was prior to said exposing. 



54. The method of claim 52 wherein the nitrogen comprising 
plasma is at least in part derived from N^- 



55. The method of claim 52 wherein\the nitrogen comprising 
plasma is at least in part derived from NH3. 

56. The method of claim 52 wherein the nitrogen comprising 
plasma is at least in part derived from N2H4. 
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5 7\ The method of claim 52 wherein the nitrogen comprising 



plasma is ast least in part derived from N2O. 

58. TheXmethod of claim 52 wherein the nitrogen comprising 
plasma is at least\in part derived from NO^^. 

59. The method\of claim 52 wherein the exposing is void of 
oxygen. 



60. The method of cmm \ 52 wherein the dielectric layer is 

\ 

formed by cheniical vapor deposkion in a chamber, the exposing 
occurring within;^theuchambe:rKrwithoufo.removing' the substrate from the 
^aisfe^r_JbetV¥^ei^^ , 



61. The method of claim 52 wherein the plasma exposing is 

\ . 

ineffective to appreciably etch the inter level dielectric layer. 



\ 

\ 



62. The method of claim 52 wherein a whole of the dielectric 

\ 

\ 

layer subjected to the exposing is not transforni^ from one base 
chemistry to another by the exposing. 
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63 . The jpethod of cjsiim 52 wherein the dielectric layer 



subjected to the e^xposing comprises (CH3)^Si3N^4_j^y with x being 
greater than 0 and no\greater than 4. 

/ . 

64. The method ofi claim 52 wherein the dielectric layer 

subjected to the exposing consists essentially of (CH3)^Si3N^4_^^, with 
X being greater than 0 and fno greater than 4. 
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